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[57] ABSTRACT

Compound for a water dilutable metal-working lubri-
cant characterized in that it has the formula

[OH)m—(n+p)

O O 0O
{ | |
R;$09—C~R;—C—0O | —=R—| O—C—R}
fr N

where |

R consists of an alkyl rest containing 3-15 carbon

~atoms,

R consists of an alkyl rest, a substituted alkyl rest, an
unsaturated alkyl rest, a substituted unsaturated alky]
rest, an aryl rest or a substituted aryl rest containing
4—30 carbon atoms

R, consists of an alkyl rest, a substituted alkyl rest, an
alkylene rest, an aryl rest, a substituted aryl rest, an
alicyclic rest or a substituted alicyclic rest containing
1-20 carbon atoms and

R:® consists of protonized amine or an alkali metal
cation |

m has a value between 3 and 8

n<m and |

p has a value between 0.5 and &, preferably 0.5-3.

4 Claims, No Drawings
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1
AQUEOUS METAL-WORKING LUBRICANT

‘The present invention relates to a compound for a
- water dilutable metal-working lubricant, a process for
the production of the compound and a use of the com-
pound. | -

Lubricants based on mineral oil products are usually
used at metal cutting operations, such as drilling, turn-
ing, milling, thread chasing and grinding. Sometimes
the lubricants consist of aqueous emulsions. Moreover,
a lot of additives, for example lubrication improving
EP-additives (EP =extreme pressure) are used.

The more and more increased demand on a satisfac-
tory working environment and labour welfare during
the last few years has aroused the interest for new kinds
of metal-working lubricants.

An unsatisfactory working environment and medical
inconveniences connected therewith are usual troubles
- with the products used today in the engineering indus-
try. Thus, the products based on mineral oil cause oil
smoke and oil mist in the work-room and a fouling in
and around the machines. The mineral oil and the addi-
tives used can cause skin irritation, eczema and aller-
gies. There is a risk of cancer at a long skin contact. A
- risk of lung damages is also present at an 1nha]atlon of
“the oil mixed air. . |
~ During the last few years it has been reported from
different sources about the presence of cancerous agents
in cutting liquids. Mineral oil is containing polyaromanc
hydrocarbons, for instance benzpyrenes. Furthermore,
due to the high temperature in the cutting zone it is
likely that polyaromates are formed when the products
are used.

In order to reduce the above problem at the use of
metal-working lubricants based on mineral oil one has
more and more changed to mineral oil emulsions. Then,
the problems with oil mist and oil smoke have been
decreased to a certain extent. However, such products
 are far from rid of problems from environmental point
of view. |

Moreover, the mineral oil has per se a limited lubri-
- cating ability. Therefore, many different additives must
be added to the: lubricant. Like the mineral oil these

additives can cause skin irritations. In addition to lubri-

cation improving additives the known mineral oil emul-

“sions must contain special emulsifiers, corrosion inhibi-

tors and bactericides. Thus, the composition of a min-
eral oil emulsion is rather complicated. |
- Therefore, 1t 1s difficult to find out the compound or
compounds causing problem in a specific case.

Accordingly, there is a great need to be able to pro-
duce a proenvironmental and high functional metal-
working lubricant, 1.e. a proenvironmental lubricant
which by a good lubricating and cooling ability at high
surface pressures and/or cutting and conversion veloci-
ties gives products of a desired look, tolerance and
surface finish and at the same time a reduced wear of the
tools used. o

According to the present invention one has quite
unexpectedly been able to meet the above need and
brought about a compound for a water dilutable metal-
working lubricant. The compound 1s characterized in
“that it has the formula |

10
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30

g [OH]m-—(n -+ 0)

o
o
—R~| O—C—R;
p n
where

R consists of an alkyl radical containing 3-15 carbon
atoms,

R1 consists of an alkyl radical, a substituted alkyl
radical, an unsaturated radical, a substituted unsat-
urated alkyl radical, an aryl radical or a substituted
aryl radical containing 4-30 carbon atoms

Ry consists of an alkyl radical, a substituted alkyl
radical, an alkylene radical, an aryl radical, a substi-
tuted aryl radical, an alicyclic radical or a substi-
tuted alicyclic radical containing 1-20 carbon
atoms and

- R3® consists of protonized amine or an alkali metal

~ cation o ,
m has a value between 3 and 8§,

- n<m and .,

p has a value between 0.5 and 8 preferably 0.5- 3
Special advantages are obtained at the use of the

I I
[R;EBoe—c—Rz-c-o

| compound accordlng to the invention as the sole com-

pound or the main compound in water based lubricants.
Then the compound can be dissolved or emulsified in
water. The solutions and emulsions respectively pro-
duced become  extremely stable. Furthermore, they
have an exceedingly good lubricating ability. The cor-

~rosion inhibiting properties are also quite unique. This is
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applicable for example to iron, iron alloys, aluminum,
aluminum alloys, copper and copper alloys.

According to one embodiment a water based lubri-
cant which is ready to be used can contain for example
70-99 percent by weight of water, preferably 90-99
percent by weight of water while the remainder or the
main part of the remainder consists of the compound
according to the invention.

In 1s remarkable that a water based lubricant contain-
ing up to 99 percent by weight of water can give a good
lubricating ablllty and good corrosion 1nh1b1t1ng prop-
erties. |

From environmental as well as economic point of
view 1t is of course advantageous that a high functional
lubricant containing such a high proportion of water

5o Can be produced according to the invention.

According to a second embodiment a water based
lubricant which is ready to be used can contain for
example 1-50 percent by weight of water while the
remainder or the main part of the remainder consists of
the compound according to the invention. Then the
water can be dissolved or emulsified in the compound.
Such a lubricant with a rather high proportion of the
compound is especially suitable for such metal-working
operations where the demands on film strength and
lubricating ability are high.

- According to a third embodiment the compound
according to the invention can be used as one of the
compounds in a water based lubricant, which for exam-

ple can contain mineral oil, synthetic esters, polyalk-

yleneglycol adducts or fatty oils on vegetable or animal
base. Then the compound can be used to give an im-
proved lubricating ability, an improved corrosion inhi-
bition and an improved emulsion stability.
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According to the invention an especially suitable
compound intended to be used in a water dilutable
metal-working lubricant which lubricant is present as an
emulsion or a solution, has the formula

)
[OH]m—r(n+p]
' O 1
|l | |
R3;POO—~C—R)—C—0 | —R—}| O—C—R;
P " 10
where
R consists of
15
T
——Hzc—(lz—.—-CH;_—%
CH>— |
: | - 20

R consists of C7His or C17H3;3

R»> consists of C>rHg, C3H6 CsHsg, C7H14, C3H1.f,,
Cs>H> or CgHa

R3& consists of a protonized trletha-nolamlne, dieth-

- anolamine, N,N-dimethylaminomethyl propanol, 55
N,N-dimethyl ethanolamine or triusopropanol-
amine B

misd4

oo Il iS 2-0""3-5
pis 0.5-2.0 30

and the compound is emulsified or dissolved in water.

This lubricant gives an extremely good effect for
instance at grinding, drilling, thread chasing, reaming
and turning.

A very suitable compound according to the invention

35
has the formula

[OH]m_n-i-p)

0 O 0
| | | | | 40

R;$0O—~C—Ry—C—0 | —R~| O—C—R|
, P | n
where )
R has the formula 45
|
—'HEC"""(IZ—'CH;:'—

50

or neopentyl structure for example with the for-

mula
—H,C~—~C—CH)—, CH3CH2—(I:"“*CH2*'"
CH>— CH»,—
(;Hz— (':Hz_ 60
CH3;—C—CH; CH_';—(':—CHZ'—
CH>,— CHy—
(I:Hz—' (|3H2"' 65
CH3;—CH)—C—CH»—0O—CH;—C—CH>—CHj or

| |
CHy— - CHy—

4
-continued
(;Hg'— (l:Hz-
—ch—c-—CHz——o——CHg——(I:—CHZ—
CH-— CHH>—
where
R for example consists of Cs4Hg, CsHjy, CgHis,
C7Hys, CgHiz, Collye, CiiHz3, Ci3Hay, CisHsi,
Ci7H3s, Cy7H33, Ci7H31, CroHz9, Ca1Ha3, Ca3Hyy
or Ci;7H34OH
R> for example consists of CHj, CyHa4, C3H6, CaHsg,
C7Hi4, CgHis, CoHa, CeHs4 CgH3COOH,
CeH3COO—~NH4 T,
CH;—CH,0H
| -+
C6H3COO‘“H"—N<CH2—CH20H
CH>;—CH>;OH
or C5H10 and |
R3® consists of an ammonium ion, a protonlzed
monoethanolamine, diethanolamine, triethanol-
amine, diisopropanol amine, triisopropanol amine,
N _.N:__dimethyl .. ethanolamine, N,N-dime-
thylaminomethyl propanol, aminomethyl propa-
nol, tritethylamine or morpholine.

When R above consists of an unsaturated radical said
radical can be sulphurated. Thereby, the EP-effect of
the compound can be improved still more.

Specific compounds according to the invention have
the above formula, wheré

R consists of

T
—HHyC— (I:—CHZ—
CHy—

R consists of C7H 5 or C17H33

nis 2.0-3.5

R> consists of CrH4, CiHs, C4H3, C7H14, Cngﬁ,
C>H> or CgHgy

R3® consists of a protonized triethanolamine, dieth-
anolamine, N,N-dimethylaminomethyl propanol,
N,N-dimethyl ethanolamine or trusopropanol-
amine

p 1s 0.5-2.0 and

m 1s 4.

Other specific compounds according to the invention

have the above formula, where

R consists of

(|3H.2"' N
CH;CH;—(IZ—-CHE—-
CHy—

R consists of C7H s or Ci17Has

nis 1.0-2.5

Ry consists of CoHy, CiHg, CsHg, C7H14, CgHm,
CoHror C¢Hs |

R 3 consists of a protonized trlethanolamme, diethan-
olamine, N,N-dimethylaminomethyl propanol,
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S .
N,N-dimethyl ethanolamine or triisopropanol-
amine "
pis 0.5-1.5
m 1s 3.

- The compound according to the invention can be
produced by reacting n mole of a monocarboxylic acid
or a mixture of two or more monocarboxylic acids with
the formula ~ o -

o
-
R;—C~—OH

where R consists of an alkyl radical, a substituted alkyl

radical, an unsaturated alkyl radical, a substituted unsat-
urated alkyl radical, an ary! radical or a substituted aryl
radical containing 4-30 carbon atoms per mole of an
alcohol or a mixture of two Or more aloohols ‘with the
formula T - .

R—[OH],;;_'

where m is. 3-8 and relates to the number of hydroxy
groups of the-alcohol and R consists of an alkyl radical
containing 3-15 carbon atoms, whereupon the reaction
product obtained is reacted with p mole of a twovalent
or trivalent organic acid or a mlxture of two or more
suoh ac1ds with the formula |

‘0 0
N
-~ HO~—C—Rp~C~~0OH .

where Rj consists of an alkyl radical, a substituted alkyl

radical, an alkylene radical, an aryl rest, a substituted

aryl radical, an alicyclic radical or a substituted alicyc-

lic radical containing 1-20 carbon atoms or a corre-

sponding acid anhydride or a mixture of two or.more

corresponding acid anhydrldes to a compound with the
[OH],»—(n+p) |

formula
| | ?I)
. |p - n

| |
| [HO“C—RZ—C—O
wherel__R, Ri, Rz, m, n and p have the above meanings,
n<m and p is between 0.5 and 8, preferably 0.5-3,
which compound is transferred to a neutralized form by
reaction with an amine or an alkall metal whereby the
[OH],,, — (n+p)

compound gets the formula
0
—R-—| O—C—R)
f2 | 1

where R, R1, Rz, m, n and p have the above meanings
and R3® consists. of a protomzed amine or an alkali
metal cation.

The present invention will be explained further in

II I|
R3¢ o@—c—Rz—-c--o

5

10

6

cants contalnlng a compound aooordmg to the inven-
t1on. § |

EXAMPLE 1

1 mole (136.2 g) trimethylol propane (TMP), 1 mole
(273.3 g) oleic acid and 65 g xylene were charged into a
glass bulb provided with a stirrer, a water separator, a
thermometer and an inert-gas supply. The xylene was
used for azeotropic removal by distillation of esterifica-
tion water formed.

The temperature was raised successively to 250° C.,

whereupon esterification water formed was separated.
At an acid number less than 3 mg KOH/g the reaction

- was stopped. Remamning xylene was separated under
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connection with the embodiment examples below, of g5

which examples 1-7 relate to the production of specific
oompounds according to the invention before neutral-
ization,. whlle examples 8-14 relate to different lubri-

vacuum. The product obtained, 391.5 g TMP-oleate
with an OH-value of 285 mg KOH/g, was a brlght pale
oil at 20° C.

1 mole (391.5 g) TMP-oleate as produced above was
reacted at a temperature of 150" C. with 1 mole (148.2 g)
phthallc anhydride in a glass bulb provided with a stir-
rer and a thermometer. Then 539 g TMP-oleate phthal-
ate with an acid value of 99 mg KOH/g was obtained.
The product was a viscous oil at 20° C.

EXAMPLE 2

1 mole (138.4 g) pentaerythritol (PENTA), 2.7 moles
(427.1 g) pelargonic acid (an aliphatic Cg-acid) and 65 g
xylene were charged into a glass bulb provided with a
stirrer, a water separator, a thermometer and an inert-
gas supply.

The temperature was raised successwely to 250° C
whereupon esterification water formed was separated.
At an acid number less than 3 mg KOH/g the reaction
was stopped. Remaining xylene was separated under

vacuurn.

517 g PENTA pelargonate in the form of a brlght
pale o1l at 20° C. and with an OH-value of 135 mg
KOH/g was obtained.

1 mole (517 g) PENTA pelargonate was reacted at a
temperature of 150° C. with I mole (98 g) maleic acid
anhydride 1n a glass bulb provided with a stirrer and a
thermometer. Thereby, 609 g PENTA pelargonate
maleate with an acid number of 88 mg KOH/g was
obtained after suction filtration. The product was a
bright, pale o1l at 20° C.

EXAMPLE 3

1 mole (138.4 g) pentaerythritol (PENTA), 3 moles
(432 g) 2-ethylhexanoic acid and 65 g toluene were
charged into a glass bulb provided with a stirrer, a
water separator, a thermometer and an inert-gas supply.
The toluene was used for azeotropic removal by distilla-
tion of esterification water formed.

The temperature was raised suocesswe]y to 250° C.,
whereupon esterification water formed was separated.
At an acid number less than 3 mg KOH/g the reaction
was stopped. Remaining toluene was separated. 517 g
PENTA-2-ethylhexoate with an OH-value of 108 mg
KOH/g was obtained. The product was a bright, pale
oil at 20° C. |

1 mole (517 g) PENTA-2-ethylhexoate was reacted
with 1 mole (146.1 g) adipic acid under nitrogen gas
atmosphere in a glass bulb provided with a stirrer and a
thermometer in the presence of toluene and at a temper-
ature -of 250" C. The reaction was continued for 1.5
hours, whereupon esterification water formed was sepa-
rated. Then the toluene was separated under vacuum.
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641 g PENTA 2-ethylhexoate adipate with an acid

number of 82 mg KOH/g was obtained. The product
was a low viscous oil at 40° C.

EXAMPLE 4

1 mole (138.4 g) pentaerythritol (PENTA), 1 mole
(273.3 g) oleic acid and 65 g xylene were charged into a
glass bulb provided with a stirrer, a water separator, a
thermometer and an inert-gas supply. |

The temperature was successively raised to 250° C.,
whereupon esterification water formed was separated.

At an acid number less than 1 mg KOH/g the reaction
was stopped. Remaining xylene was separated under
vacuum. The product was pressure filtered to remove
unreacted PENTA. 370 g PENTA-oleate with an OH-
value of 226 mg KOH/g was obtained. The product
was a low viscous light-brown oil at 20° C.

280 g PENTA-oleate was reacted at a temperature of
150° C. with 108 g phthalic anhydride in a glass bulb
provided with a stirrer and a thermometer. After
filtration 355 g PENTA-oleate phthalate with an acid
number of 98 mg KOH/g was obtalned The product
was a viscous oil at 20° C.

EXAMPLE 5

I mole (136.2 g) trimethylol propane (TMP), 2.2
moles (317 g) 2-ethylhexanoic acid and 20 g xylene
were charged into a glass bulb provided with a stirrer,
a water separator, a thermometer and an inert-gas sup-
ply. The xylene was used for azeotropic removal by
distillation of esterification water formed.

The temperature was raised successively to 260° C.,
whereupon esterification water formed was separated.
At an actd number less than 2 mg KOH/g the reaction
was stopped. Remaining xylene was separated under
vacuum. 411 g TMP-2-ethylhexoate with an OH-value
of 99 mg KOH/g was obtained. The product was a pale
low viscous oil.at 20° C.

1 mole (411 g) TMP-2-ethylhexoate and 0.8 mole (117
g) adipic acid were charged into a glass bulb provided
with a stirrer, a thermometer and an inert-gas supply.
The temperature was raised successively to 250° C. and
kept there for 30 minutes at atmospheric pressure and
then for another 30 minutes under vacuum (a pressure
of 100 mm Hg). Then 514 g TMP-2-ethylhexoate adi-
pate with an acid number of 91 mg KOH/g was ob-
tained. The product was a low viscous oil at 40° C.

EXAMPLE 6

I mole (517 g) PENTA-2-ethylhexoate produced

according to Example 3 was reacted with 1 mole (188 g)
azelaic acid at 250° C. under nitrogen gas atmosphere in
a glass bulb provided with a stirrer and a thermometer.
The reaction was continued for 1.5 hours at atmo-
spheric pressure and thereafter for another 30 minutes
under vacuum (a pressure of 80 mm Hg). All the time
the temperature was 250° C. Then 680 g PENTA-2-

ethylhexoate azelate with an acid number of 72 mg

KOH/g was obtained. The product was a low viscous
oil at 40° C.

EXAMPLE 7

1 mole (250 g) di- -trimethylol propane (Di- TMP) 2.8
moles (403 g) 2-ethylhexanoic acid and 30 g xylene
were charged into a glass bulb provided with a-stirrer,
a water separator, a thermometer and an inert-gas sup-

ply. The xylene was used for azeotropic water separa-
tion.
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8

The temperature was raised slowly to 260° C., where-
upon esterification water formed was separated. At an
acid number less than 2 mg KOH/g the heating was
interrupted and remaining xylene was separated under
vacuum. 603 g Di-TMP-2-ethylhexoate with an OH-
value of 109 mg KOH/g was obtained. The product
was a pale low viscous oil at 20° C.

1 mole (603 g) Di-TMP-2-ethylhexoate and 1.2 moles

(175 g) adipic acid were charged into a glass bulb pro-
vided with a stirrer, a thermometer and an inert-gas
supply. The temperature was raised successively to 250°
C. and kept there for 30 minutes at atmospheric pressure
and then for another 30 minutes under vacuum (a pres-
sure of 100 mm Hg). Then 756 g Di-TMP-2-ethylhexo-
ate adipate with an acid number of 87 mg KOH/g was
obtained. The product was-a low viscous oil at 40° C.

EXAMPLE 8§

25 g TMP-oleate phthalate produced according to
Example 1 was mixed with 4 g N,N-dimethy] ethanol-
amine. The mixture obtained was charged at stirring
into 350 g water, whereupon a 5 percent stable, milk
like emulsion was obtained. The emulsion is very suit-
able as a lubricating and cooling medium for example at
cutting operations, such as drilling and thread chasing.

'EXAMPLE 9

25 g PENTA pelargonate maleate produced accord-
ing to Example 2 was mixed with 10 g triethanolamine
and 8 g nonionic emulsifier consisting of ethoxylated
nonyl phenol. The mixture obtained was charged at
stirring into 172 g water, whereupon a 20 percent stable,
transparent emulsion was obtained. This emulsion is
very suitable i.a. as a sheet metal pressing liquid for
example at deep drawing of stainless steel metal.

EXAMPLE 10

25 g PENTA-2-ethylhexoate adipate produced ac-
cording to Example 3 was mixed with 10 g triethanol-
amine. The mixture obtained was charged at stirring
into 1715 g water, whereupon a 2 percent stable, semi-
transparent emulsion was obtained. This emulsion is
extremely suitable i.a. as a grinding liquid.

EXAMPLE 11

25 g PENTA-oleate phthalate produced according to
Example 4 was mixed with 10 g triisopropanol amine.
The mixture obtained was charged at stirring into 665 g
water, whereupon a 5 percent stable, milk like emulsion
was obtained. This emulsion is very suitable as a lubri-
cating and cooling medium for example at cutting oper-
ations such as drilling and thread chasing.

EXAMPLE 12

25 g TMP-2-ethylhexoate adipate produced accord-
ing to Example 5 was mixed with 3.6 g diethanolamine
and 2.9 g diethyleneglycol monobutylether.

The mixture obtained was charged at stirring into 598
g water, whereupon a 5 percent stable, milk like emul-
ston was obtained. The emulsion is very suitable as a
lubricating and cooling medium for example at cutting
operations such as drilling and thread chasing.

EXAMPLE 13

25 g PENTA-2-ethylhexoate azelate produced ac-
cording to Example 6 was mixed with 12 g triethanol-
amine and 3.7 g diethyleneglycol monobutylether. The
mixture obtained was charged at stirring into 773 g
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water, whereupon a 5 percent stable, transparent emul-
ston was obtained. The emulsion is very suitable as a
tubricating and cooling medium for example at cutting
operations such as drilling and thread chasing.

EXAMPLE 14

25 g Di-TMP-2-ethylhexoate adipiate produced ac-
cording to Example 7 was mixed with 5.2 g N,N-dime-
- thylaminomethy! propanol and 3.0 g diethyleneglycol
monobutylether. The mixture obtained was charged at
stirring into 627 g water, whereupon a 5 percent stable,
milk like emulsion was obtained. The emulsion is very
suitable as a lubricating and cooling medium for exam-
ple at cutting operations such as drilling and thread
chasing. | | .

The invention is not limited to the embodiments
shown, since these can be modified in different ways
within the scope of the present invention.

We claim: |

1. A water dilutable metal-working lubricant compo-
sitton, comprising an emulsion or an aqueous solution
containing 1-30% by weight of a compound having the
formula

J

10
15

20

25
e 97 P

. | 30
|:R3$09“C"-R2"C-O :I o —[O“C"’Rl ]
p "

wherein

R 1s an alkyl radical containing 3-15 carbon atoms;
R is an alkyl radical, an unsaturated hydrocarbon
radical or an aryl radical containing 4-30 carbon
atoms;
R> is an alkyl radical, an unsaturated hydrocarbon
radical, an aryl radical or an alicyclic radical con- 40
taining 1-20 carbon atoms;
R3® is a protonized amine or an alkali metal cation;
m has a value between 3 and 8;
n<m; and |
p has a value between 0.5 and 8;
and 99-70% by weight of water.

2. A water dilutable metal-working lubricant compo-
sition according to claim 1, comprising an emulsion or
an aqueous solution containing 1-30% by weight of a 50
compound having the formula

35

[OH]nlm{n+p}
O O O 335
i | ]
R3;$0O—~C—~Ry—C—0 | —~R—| O—C—R;

p . . H |

where 60
R has the formula
|

— H>C=~(C~ — | |

2 | CH» 65

or a neopentyl structure having the formula
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10
I
-—HQC*—(IZ—CHZ—", CH:_J.CH:,—'CIf""CHz-_—,
CH> CHy—
o
"""CH3""(|3—CH3"", CH3""(]3—CH2“,. )
CHy— CHjy=
i -
CHg-—-CHZ—-(I:-4—CH2-—0—CHZ-—<":-—CH;—CH3, or
R CH;'--" CHz— |
e
_ch—(IZ“CHz“—O—CHz""('L‘“CHg—;
CH)— . CH;—

R; 15 C4Ho, CsHjj,Ce¢Hi3, CyHi5,CsHiz, CoHjo,
C11Ha23, Ci13H27,Ci5H31,C17Hss, Ci7H3s, Ci7H3y,
C19H39, C31H43, C23H47, or C17H340H;

Rz 1s CH;, C2Hy, C3Hg, C4Hg, C7H 14, CsHj6, C2Ho,
CeH4,CeH3COOH, CsH3COO—NH4+,

CH>—CH,0H

+/
CeH3iCOO~H=-—N—CH>~CH>0H, or

N\
CH,—CH,0H

- CgHjp; and

- R3® is an ammonium ion or a protonized amine,
which amine is a monoethanolamine, diethanol-
amine, triethanolamine, diisopropanol amine, tri-
Isopropanolamine, N,N-dimethylethanolamine,
N,N-dimethyl-aminomethyl  propanol, amino-
methyl propanol, triethylamine, or morpholine;

and 99-70% by weight of water.
3. A metal-working lubricant composition according

to claim 1 or 2 comprising an emulsion or an aqueous
solution containing 1-30% by weight of a compound
having the formula

[OH]m-—(n-I—p)

O 0 O
| | |
RyPOS—C—R;—C~0 | —R—} O~C—R;
I

]

where
R is
| (I: Hy—
“ch—(I:—CH;;‘"';
CHy—

Rj1s C7Hjs5 or Cy7H33; |

Ry 1s C2H4, C3He, C4Hg, C7Hy4, CgHis, CoHj, or
CeHa;

R3® is a protonized amine which amine is triethanol-
amine, diethanolamine, N,N-dimethylaminomethy!
propanol, N,N-dimethy! ethanolamine, or triiso-
propanolamine;

m 1s 4;
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n is 2.0-3.5; and
p is 0.5-2.0
and 99-70% by weight of water.

4. A metal working lubricant composition according 5
to claim 1 or 2 comprising an emulsion or an aqueous
solution containing 1-30% by weight of a compound

having the formula

|

where
R 1s

[OH],,

0 O
| |
R;$09—C—R;—C—0O | —R—
- »

—{(n+p)

O
|
O—C—Rq
"

4,405,471
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T
CH3;CH;—C=—CHy—;

CH,—

Ri1s CsH 5 or C17H33;
nis 1.0-2.5;
R is C>Hg, C3Hg, C4Hg, C7Hys, CgHis, C2Ha, or
10 CeHa; ' o
R3 is a protonized amine which amine is triethanol-
amine, diethanolamine, N,N-dimethylaminomethyl
propanol, N,N-dimethyl ethanolamine, or triiso-
propanolamine o o
5 p is 0.5-1.5; and
m 1s 3; -
and 99-70% by weight of water. -
| C
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